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§6. Critical Current Measurement of the 
Conductor for Inner Shaping Coil 
Takahata, K., LHD Group 
The critical current of the conductor for Inner 
Shaping (IS) coil [1] has been measured with a 
short sample and a split coil. The conductor of IS 
coil is forced-flow-cooled cable-in-conduit type. 
Main parameters of the conductor are listed in 
Table I. The purpose of these measurements is to 
confirm the soundness of superconducting strands 
after packing the cable into the conduit. 
A parallel pair of test conductors was inserted 
into a bore of the split coil. Length of each 
conductor was 1.2 m except joint parts. The ends 
of each conductor were jointed to current leads and 
the opposite sides were soldered each other. A 
power supply has a capacity of 75 k.A. In these 
measurements, we used liquid helium ( 4.34K) for 
the coolant instead of the supercritical helium, 
since the electromagnetic features of the cable do 
not depend on the coolant condition. 
Figure 1 shows a voltage-current curve at bias 
field of 7T. The voltage was gently generated from 
42 k.A, and then jumped up at 50 k.A. We defined 
two kinds of critical currents; One is the point 
when voltage of 10 !-l V was generated and the 
other is the point when it jumped up. 
Figure 2 shows the results of the critical current 
measurements. The measured critical current was 
about three times as large as the nominal current of 
21.6 kA at the nominal field of 5.4 T. The dashed 
and the dashed-and-dotted lines are the calculated 
critical currents by using the measured critical 
currents of strands. We must consider the 
longitudinal distribution of the bias field and the 
transverse distribution of the self field generated 
by the conductor current. The dashed line is the 
results on the assumption that the current 
distribution corresponds to the field distribution. 
On the other hand, we assumed that the critical 
current is determined at the maximum filed. If 
there is no damage, the measured values must be 
put between the lines. The results indicated that the 
cdnductor was sound and applicable to the IS 
coils. 
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Table I Main parameters of the IS conductor 
Type 
Superconducting material 
Conduit dimension 
thickness 
Void fraction 
Strand diameter 
Number of strands 
Nb-Ti:Cu 
Strand surface 
QJ 
CJ"' 
c 
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Be= 7 T 
Cable-in-conduit 
Nb-Ti 
23.0 mmx27.6 mm 
3.0mm 
0.38 
0.76 mm 
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Fig. 1. Voltage-current curve at bias field of 7T 
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Fig. 2. Results of the critical current measurements 
for the IS conductor 
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